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Care of the Motor Car in Winter 


HE care of the motor car in winter is in 
all probability one of the most perplex- 
ing problems confronting the average 
To the man whose knowledge 
f his car is limited to certain rule-of-thumb 
rinciples of operation, cold weather driving 
hppears as a horrible nightmare of endless bat- 
eries exhausted in starting, perhaps back- 
reaking cranking, frozen radiators, worn gears 
nd bearings and engine troubles due to poor 
ubrics | ion. 

To overcome these objections, which are in 
hO Way exaggerated, it has been the common 
im of automotive engineers to design the 
motor car to be efficient and capable 


(1) 


of ready operation whatever the atmospheric 
temperature. Certain parts of the car, such as 
the carburetor, had to be 
made capable of accurate adjustment according 
But on the 
whole the automobile of today is of so-called 
standardized construction insofar as adjust- 


necessarily have 


to the operating temperature. 


ment to meet weather conditions is concerned. 
Kfhicient results, however, can not be attained 
simply for this reason. Attention must also 
be given to operating 


in the handling of the 


principles as involved 
fuel, lubrication of the 


engine, the use of anti-freezing solutions and 
radiator covers, thermostats or shutters to 


maintain the cooling water at the proper tem- 
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perature. Therefore, cold weather operation 
of the motor car can well be viewed from the 
following five distinct angles: 

1. The fuel and its manner of usage. 

2. Lubrication of the Engine. 

3. Lubrication of Transmission, Differential 
and Chassis. 

4. The Cooling System. 

5. Care of the Battery. 

Careless operation and lack of attention to 
these details may give rise to any number of 
discomforting and expensive results, as shown 
in the table opposite page 1. 


Motor Car Fuel 

Due to the magnitude of the demand of the 
motoring public which is straining our national 
petroleum resources almost to the breaking 
point, refinery practices have been revolution- 
ized. It has been found possible to break down 
certain of the heavier distillates into gasoline 
by means of what is known as the “cracking” 
process, but even with these it has been impos- 
sible to keep up with the demands and it has 
become necessary to include considerably more 
As 


a result of such methods of refining, motor gaso- 


of the so-called heavier ends than formerly. 


line today has a higher final boiling point than 
heretofore. In other words it is heavier though 
capable of developing more power per gallon. 

In the summer, or in winter when the motor 
is running under warm conditions, there is no 
difficulty experienced with modern gasoline but 
under extremely cold engine conditions, espe- 
cially in starting, the amount of gasoline which 
will vaporize without external heat is consider- 
ably smaller than in warm weather or when the 
engine is hot. As carburetors are adjusted for 
the heated condition, in order to obtain the 
proper mixture of vapor and air it is customary 
to use the choke, which cuts down the amount 
of air delivered to the mixture on starting. 


Effects of Priming and Choking 

To burn any gasoline efficiently in the mod- 
ern automobile it must be vaporized to an ex- 
tent, which would require that the mixture of 
gasoline and air be heated well above 100° F. 
Unless this temperature is at least 200° F., the 
mixture will be excessively wet, and crankcase 
dilution and carbon formation, etc., may be a 
direct result. Even with winter grades of gaso- 


line it is evident that it) would he frequently | 


impossible to heat to this extent when starting 
in very cold weather, due to low air tempera- 
ture. Therefore “priming,” or the addition of 
an excessive amount of gasoline to the cylinders 
through the pet cocks, or “choking” of the 
carburetor would have to be resorted to. 
turally in a cold engine less of the excess gaso- 
line used will vaporize than under usual running 
temperatures. Therefore considerably more of 
the heavy ends will remain an liquid state to 
leak past the piston rings, wash the film of lubri- 


cating oil from the evlinder walls, and work | 
into the crankcase, where dilution of the lubri- 7 


eating oil will result. If this is allowed to con- 


tinue, other detrimental features will be: (1) a} 


tendency of the engine to overheat, and (2) an 
ultimate excessive formation of carbon. 

It is evident that continued use of the choke 
to produce a relatively uniform flow of rich 
mixture to the engine, especially when warming 
up, would bring about the same objectionable 
results; therefore in using, the choke should 
be pulled all the way back until one or two 
explosions have taken place. Then it should 
be pushed in and the engine kept running by 
working the throttle back and forth until warm- 
ing up is completed. Unfortunately, priming 
and use of the choke are necessary evils in 
practically every instance of starting where the 
garage is unheated or the car is stored in the 
usual manner with perhaps only a robe thrown 
Yet the motorist should 


over the radiator. :.. 
diato: 


resort to them as little as possible, if he has theg 


welfare of his car at 
should never be run at more than moderate 


speed until the lubricating oil has had time te 


be worked up onto the cylinder walls and re§ 
place that which has been washed off by thej 


liquid fuel referred to above. 

It does not require very much gasoline mixed 
with motor lubricating oil to reduce the vis+ 
cosity (or thin down) the latter to such an 
extent that it is no longer able to lubricate th 
Addition of fresh oil wil 
overcome this to some extent, though never t 
The only 


positive remedy is to drain the crankease, 


engine properly. 
an absolutely satisfactory degree. 
is fully discussed in a later paragraph. 


A very popular method of facilitating start 
ing in certain localities where cold is extreme ! 


] 
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Y Bo wring out a cloth in hot water and wrap it 
round the carburetor. In fact this procedure 
© Bnay become an absolute necessity in event of 


water having gained access to, and frozen in, 


Ss 





the float chamber, thereby clogging the spray 
 Hiozzle. 

” Normally Incomplete vaporization will be 
“i liable to occur only during the period of warm- 
ig ing up if proper covering Is fitted to the radiator 
() 


to 
r- 





» keep the water at such a temperature (i.e 


the nelyhborhood of 150° F 








threat the engine 


the 
not run too cool. However, many motor 
wh : 
* operate continually with an unprotected 
uid . 
diator, unless the temperature drops to zero 
the Se ; : ‘ 
~ B® below, with the idea that the engine heat will 
rine: 
, HH counteract the lower waier temperature. 
rate sane se te 
. ithe neighborhood of 25° to 33° F. this might 
Gu 
* true, but below these temperatures the en 
| re-j — ~¢ 
Bre will run too cool, vaporization of fuel will 
the} i ates 
Ht complete, and excessive dilution of 
— Bankease oil will occur, as explained above, 
ixedm ; ‘ : ‘ _ 
. ering the entire period of operation. There- 
VIS: , : 
ere, it is safest to use the radiator cover con- 
1 an ' pias a 
4 ally throughout cold weather. This is a 
» the ; 
vgechanical device to cut down the frontal area 
ou ¥: hi 
@ the rocator when the car is in operation, and 
eT t( a > ? . 
@vyer tic former entirely when the car is idle. 
only , : : 
@ a veveral rule a radiator cover does not in- 
e, a = . . ° 2 
lve any chance of the engine overheating, if 
- Is kept open from one half to its full area 
tart, ; : : 
“ring te period the car is operated. Under 





‘th conditions enough of the frontal area of 
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the radiator will remain covered to prevent the 
engine from running cold, and yet it will not 


overheat. 


Water in the Gasoline 


Water in the gasoline should be carefully 
guarded against in cold weather operation, due 
to the possibility of its giving trouble by freez- 
ing in the gasoline pipe, carburetor, or even the 
bottom of the storage tank. Should a drop of 
water come in contact with a fine mesh strainer 
located in the fuel line it may entirely cover the 
mesh witha film. Should this film freeze, which 
might happen even when immersed in the fuel, 
a stoppage in the flow of gasoline would occur, 
perhaps even to the extent of shutting off the 
entire supply. To locate the source of such a 
trouble while out on the road might be a diffi 
cult 


screen may not be readily apparent to the eve, 


matter, as the frozen film cevering the 


and considerable labor and time would no doubt 
he involved before the cause of the stoppage in 
the fuel line could be ascertained. Evenif such 
a film of water did not freeze there would still 
he the possible objectionable feature of misfiring. 

In the motor car storage tank, water could 
vain easy access were the filling cap left loose, 
the tank filled in the rain, or certain of the seams 
leaking. Another prevalent cause of water ac- 
cumulation in the gasoline tank Is condensation 
of the moisture in the air. This is especially 
hable to occur iW the car is stored in a warm 
earage, and then driven out under excessively 
the 


Inanner a certaim amount of water will be con- 


cold atmospheric temperatures. In same 
densed in the crankcase. 

Water in the carburetor is indicated by mis- 
this the 


should be opened to remove any slugs of water 


firing. In event earburetor drain 


that may be present. It would also be advisable 
for the motorist to thoroughly inspect his tank 
for the the 
opportunity, and to drain the gasoline from the 


presence of water at earhest 


system and strain it. 


Carburetor Adjustment 

In connection with winter operation of the 
motor car, carburetor adjustment plays a most 
important part. In fact it is one of the most 
essential adjustments on the engine, and there 


isa marked difference between winter and sum- 
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mer settings. While the effort should always 
be made to run with as lean a mixture as possi- 
bie, yet in cold weather the normal richness of 
the gas must be markedly increased. Were this 
not done, starting difficulties would be great and 
it would be necessary to use the choke almost 
continually, with the detrimental results noted 
above. Hence the modern carburetor is built 
for suitable adjustment in order to vary the 
percentage of gas and air, as well as the tem- 
perature of the latter, that go to make up the 
fuel mixture. Such adjustment should always 
be made by an expert. If the average driver 
attempts it, in all probability he will run into 
all sorts of difficulties. 

Improper adjustment of a carburetor may 
give rise to: 

1. An excessive consumption of fuel, 

2. Loss of power, and 

3. A decidedly uneven running of the engine. 


Lubrication of the Engine 


—— 
—s 


‘ater Accumulation 


In the previous paragraphs the matter of 
crankease dilution has been discussed, and re- 
garded as a function of the state of vaporization 
of the fuel. In this connection there is another 
detrimental feature that may frequently occur 
in cold weather operation: water accumulation 
in the crankcase, and the possibility of freezing 
and injury to the oil pump when the engine 
stands idle without external heating. Some of 
this water is accounted for by the condensation 
of the steam (or water vapor) that is one of the 
by-products of combustion when the gaseous 
mixture of gasoline vapor and air is fired. 
Under normal weather conditions, with a suffi- 
ciently warm engine this steam will be emitted 
along with the other exhaust gases. In the 
winter, however, particularly on starting or 
warming up a cold engine, or in event of the 
cooling water temperature being too low, part 
or all of this steam will be condensed through 
contact with the cold cylinder head surfaces. 
The resultant water will tend to leak past the 
piston rings and drain down into the crankcase 
to settle in a layer below the oil and usually 
surrounding the oil pump. If this accumulation 
becomes extensive, and if the car is stored or 
left standing for any length of time in an 
atmospheric temperature much below 382° F. 


e 


§ 
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(freezing) in all probability the engine base wig 
str 


cool sufficiently to enable this water to freez: 
This would render the oil pump screen inopers§ © 
tri] 


tive or cause the pump to break, thus prevent] | 
ula 


ing oil circulation, which would result in burne 

. . . vy 
out bearings and scored cylinders and pistond “** 
cer! 


effe 


cTal 


In addition expansion and contraction whi 
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rig. 2.--The stem and under side of the valve shown in Fig. 1 


manner in which the seat or face of the valwe has been burned aw 


will accompany such freezing (and the sul 





quent melting) may also possibly cause a fro 
ture in the crankcase bottom, which will i@t will 
volve considerable expense for welding and ithe 
placement. On the other hand, if this waifithe fi 
did not freeze, its presence would probalfffrank 
result in quite as serious a consequence sugsua | 
as scored cylinders or burned bearings, @F oi! 
account of lack of, or imperfect, lubricati@®very 
‘ven a small quantity of water may 11 SoM ver 
particular cases cause quite an emulsion, wilPhang, 
water in excessive amount might, in extre@in re! 





cases, entirely supplant the oil in the lubricatffiebor: 
system. mou 
B tend 

Draining the Crankcase hinut. 
The best way to minimize water accum@@il dur 
tion in the crankcase, as well as dilutioifiylind, 


[4] 









nf 
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gesting oil in cold weather, is to make it a 
Wi ; 
strict rule to change the oil and drain the case 


O78 a ; “6 
every 400 to 500 miles, or once a week if short 
ere a ; 
tripsare made. It is evident that water accum- 
en ; ; ‘ ‘ 
ulation and dilution can not be entirely guarded 
nie : roa 
against, but frequent change to fresh oil will 
Ons ° 6 . : : 
hi certainly minimize the possible detrimental 
il a 


effects. 
crankcase with a quart or two of warm light 


It is usually good practice to wash the 


motor oil after draining, to remove sediment 
depositsfromcornersandothercrevices. Theuse 
of kerosene as an engine wash has been prac- 
tically discarded due to the possibility of part 
of the kerosene remaining in the crankcase to 
Very fre 


quently the crankease drain plugs are not 





dilute the fresh motor oil installed. 


located so that all the washing oil can be readily 
and completely drained, and for this reason it 
is generally advisable to use a light lubricating 
Soil for flushing, even though the expense may be 
slightly greater. Never run the engine by its 
own power in such cases, but turn it by hand 
Then drain off the 
Pwash oil. After draining the oil, which can be 





Bor with the self-starter. 


dused, if not too dirty, for certain chassis lubrica- 
tion, or to thin out the transmission lubricant, 
the engine can be given its usual charge of fresh 
Bol. Tt will be always advisable to drain the 
Bcrankcase of used oil while the engine is hot, 
Inasmuch as considerable of the sediment and 
Sother accumulations of foreign matter will be 
,. \@drained out, and it may not then be necessary 
_ mo bother with a light oil wash each time. 
sub In event of breaking in a new engine, or 
il fra me wherein the cylinders have been rebored, 
vill at will be generally advisable to drain and flush 
und fithe crankcase after each 200 to 300 miles for 
walfithe first 1000 miles of running, refilling the 


obalfftrankcase each time with clean motor oil in the 
ce sif™sua! manner. After these preliminary changes 


vs, @F oi! the usual frequency of approximately 


iati@@very 500 miles can be followed out. There is 
1 SMM very good practical reason for these first 
1, Wihanges of oil and cleaning of the crankcase. 
»xtregmn relatively every new engine, or instance of 
ricati@mebore | cylinders, there will be present a certain 


mount of the metallic surfaces which will have 
tendency to wear or polish off in the form of 
linute particles and mix with the lubricating 
cumigml during the period over which the pistons and 


utioif@ylind:rs are worked into a smooth “running 


Py 
Ly 
q 
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fit’. It is perfectly evident that these particles 
will act as abrasives to cause rapid and abnor- 
mal wear of the engine bearings, cylinders, 
piston rings and other parts served by the 
lubricating oil, unless they are removed from 
the system. Naturally the only effective way 
to remove them is to thoroughly drain and wash 
out the crankcase after the engine has operated 


Fig. 3. Example of piston carbonization probably due to excessive 
oil having been used. Sufficient carbon is present to have caused “knock- 
ing’, though the piston itself is in perfect condition. 


a sufficient length of time to insure that prac- 
tically all of such free metal has been taken 
up by the lubricating oil. 
Crankcase Dilution 

There is considerable difference of opinion 
as to the actual harmful effects that may result 
from crankcase dilution. This subject has been 
extensively discussed in the technical press and 
in various advertising bulletins so frequently 
from an alarmist point of view that it has come 
to be regarded by the average motorist as the 
veritable “bugaboo” of motor car operation. 
Notwithstanding that it is generally agreed that 
crankcase dilution does occur at practically all 
times, and especially rapidly in winter opera- 
tion, it is doubtful whether it is worthy of all 
the attention it has received. Certainly it has 
been treated in a rather biased manner and 





statements have been made that are 


many 


chiefly suppositions. 

From a lubrication viewpoint there is rela- 
tively little danger of bearings actually burning 
out purely because the lubricant is reduced in 
A lighter 


lubricant will splash more freely and there will 


viscosity by ordinary fuel dilution. 


be greater possibility of pumping occurring, 
which may result in excess carbonization and 
the piston seal becoming impaired, with con- 
sequent loss in compression. 

In the average running of the car, crankcase 
dilution apparently reaches an equilibrium 
point after a sufficient length of time, notwith- 
standing the entry of a certain amount of the 
lighter diluents whenever the choke is used or 
priming resorted to. However, if the dilution 
for any reason, as by excessive use of the choke, 
becomes abnormal and the diluent is by far the 
major part of the lubricating mixture, a condi- 
tion may arise, as for instance in the sudden 
application of the load, wherein the lighter or 
diluent portions will be rapidly evaporated 
from the film on the cylinder walls because of 
rapid heating of the cylinders. In such a case, 
the lubricating film may be reduced sufficiently 
in thickness so that scored cylinders will cer- 
tainly be a possibility. 

Experiments have shown that while the state 
of equilibrium between the lubricating oil and 
the lighter fuel portions will vary with the 
nature of the constituents, it will balance itself 
of its own accord if sufficient time is allowed. 
That is, if an equilibrium condition of 20°; 
diluent was normal for the case in question, if 
40°, diluent were started with in the crankcase 
the lubricating mixture would tend to return 
to its state of equilibrium. 


Insufficient Lubrication 

If at any time the oil level in the crankcase 
becomes too low (by reason of lack of attention 
to the oil gauge, or if it is inoperative) and the 
engine begins to pound and overheat abnor- 
mally, it should be stopped as soon as possible 
and allowed to cool. 
will detect the loss of power and discern the 


An experienced operator 
cause before damage is done. Fresh oil should 
then be added to bring the level up to normal. 
It is possible that damage may have occurred 
due to the necessity of running the engine 
under ‘these conditions for any length of time. 
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It is therefore advisable to have a thorough in- Peing 
spection made, if possible, before the car is}, th 
again driven, to make sure that evlinders or hat 
piston rings have not been materially damaged, Reaak 
or bearings scored or burned. ais 
Selection of the Lubricant prope 
In cold weather operation of motor vehicles P*ten 
the efficiency of the engine from a lubricating Busse 
viewpoint will be largely dependent upon theo Pe! 
operating temperature and viscosity of the pith | 


motor oil used. 


In turn the viscosity is essen i wou 
tially a function of the temperature. Hence it PT Vv 


is evident that under colder atmospheric con- ould 
ditions the viscosity of a lubricant will increase, @uired 
resulting in a lower degree of fluidity and in. @ lubri 


Natur-@ [fin 


ally this will cause a reduction in lubricating MP" te 





volving greater internal fluid friction. 
efficiency and necessitate a greater consumption # 5° loy 
of power to bring the car to the desired speeds, titabl 
or until the temperature of the oil has been Mfuggis! 
raised sufficiently to cause a proper decrease in BPoper 
viscosity. If the normal viscosity of the oil atarm | 
100° F. be relatively high it Is perfectly clear owly, 
that under exceedingly low temperatures. thisf#'s red 
oil might become so sluggish as to be relatively | suffic 
difficult to pump. It is for this reason thatBPeperly 
lighter (lower viscosity) motor oils are used infaring 
the winter than in the summer. Another reason ise dur 
is that a heavier lubricant congeals far more 

rapidly when subject to cold than a lighter oi : 

In the refining of motor oils it is possible t j 





vary the pour test or temperature of congeal-# 
Naturally the lower thif 


temperature, or in other words the lower tl 


ment to some extent. 


pour test’ the more suitable and dependabl 
will the oil be for cold weather operation, othe 


factors being equal. In view of this, the motor 





ist should endeavor to obtain as low a pour te§ an 
oil as possible for winter usage. : 

In general winter operation, the viscosity | 
the motor lubricant should be reduced so as t@pPorica 
give approximately the saine lubricating ef 
ciency as in warm weather. For example, wer Frere 
a heavy oil recommended for summer servi 
in a particular engine, the use of a mediu! the | 
viscosity oil in the winter would generally \gsston 
proper. P axi 

It can be appreciated that too viscous he wir 
lubricant might be the source of all manner ent W 
engine troubles such as burned bearings, scot t sl 
cylinders or seizing of certain parts, due! dif it 





: 
| 


Pring too viscous to be properly transmitted 


> Yo these parts. 


PQhat the more or 


down of such a lubricant to enable it to flow 
Properly. Crankease dilution, however, is an 
pxtensive variable as has been already dis- 
Pussed, and it should never be depended upon 
5 In fact 


pith proper use of the priming cup and choke 


Qo perform any such function. even 









would be a very doubtful agent to rely upon 


x viscosity. reduction, and much damage 
ould be done before dilution to the extent re 
uired would take place while operating with 
lubricant of too high a viscosity. 
If, in the opinion of the opera- 
ir, the atmospheric temperature 
so low as to render an otherwise 
litable motor oil temporarily SO 


uggish as to be incapable of 


Pl 
proper lubrication, he should 
aaearm up his cold engine very 


owly, until the heat generated 
is reduced the \ ISCOosILy of the 
to he 


sufficiently to enable it 


(Properly pumped. Otherwise 


aring troubles will be sure to 
to lack 


; ise due of lubrication. 


V | 
<a brication of Transmission, Differential 
ef! and Chassis 
Ve vary ° . 
ferential and Transmission 
V1 
jiu he lubricant in the differential and trans- 
y Masion cear cases which serves the gears and 
raxle. will, in general, give better service 
us Mthe wir ter time if it is thinned out toa certain 


er @ment with motor oil. For this purpose the oil 


orfaet Is used to flush out the erankease may be 


ie | dif it s not too dirty. 





The claim may be advanced 
less Common condition of 


grankease dilution will soon cause the thinning 
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The amount of dilution necessary will depend 


to a large extent upon the severity of the 


weather. It must be realized that there is 
normally little heat generated by such gearing. 
Hence if an average transmission lubricant with 
a pour test of from 15° to 25° F. were cooled to 
the neighborhood of zero, it would congeal to 
such an extent that the gears would probably 
simply cut a channel in it, and insufficient lubri- 
cation would be a certainty. The excessive 
wear that would result from dry gear teeth 
would not necessarily generate enough heat to 
thin out the lubricant in the base of the case 
sufficiently to renew proper lubrication. 
In general the addition of sufficient motor oil 
In an approximate ratio of two 


parts of gear lubricant to one part 
















of motor oil, will render the gear 
the proper 
When this 


thoroughly mixed in the trans- 


CONSIS- 


lubricant of 
tency. lubricant is 
mission and rear axle there will 
normally be sufficient flow in cold 
weather to insure lubrication of 
all gears and bearings, and it will 
have the added advantage of re- 
the 


starting in cold weather. 


ducing power necessary for 


In the selection of the transmission lubricant 
there is far less latitude possible than in the 
Usu- 


ally the same grade will be advisable and most 


selection of motor oils for winter service. 


economical for all-year-round service, if it is 
thinned out properly in extremely cold weather 
as explained above. The base lubricant itself 
should preferably be a medium bodied gear oil 
having a viscosity of about 200’ Saybolt at 
210° F. 


high soap-content greases are not recommended 


Semi-solid lubricants of the nature of 
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for this service. In cases where an oil would 
leak out from the gear case, or through the axle 
bearings to drip onto the brake bands and 
ultimately render them ineffective, a semi- 
solid pure mineral lubricant will be found most 
suitable. Grease as we know it today, with its 
high soap content and its relatively low percent- 
age of mineral oil, is not generally considered 
the proper lubricant to use in transmission and 
Modern 
It is 
readily seen that while a soap-grease lubricant 
might hot 
weather, probably entailing higher 


differential housings of rear axles. 
practice is to build such parts oil tight. 
seem perfectly satisfactory in 
though 
starting and running torques due to its extreme 
body, on the other hand under even moderately 
low temperature conditions it would become so 
stiff as to simply “channel” when the gears 
were revolved, to the ultimate ruination of gear 
teeth and probably axle bearings. In other 
words, to insure efficient lubrication of such 
parts the lubricant must be capable of thor- 
ough distribution to lubricate properly all the 


moving parts at all times. 


Chassis and other Parts 


Under this category can be included lubri- 
of the 
universal joints, ete. 


chassis, steering mechanism, 


Normally of all moving 


cation 


parts on a vehicle, the chassis and its appurte- 
nances receive the least attention and are ex- 
pected to run for a long time without much 
consideration. The wear that is bound to occur 
in such a ease is naturally great, and infinitely 
more important from a safety viewpoint. Fail- 
ures of gearing or motor bearings would nor- 
mally not result in more personal inconvenience 
than a severe jolting, before the car could be 
brought to a stop. However, failure of the 
steering gear, or shearing of an axle and the 
loss of a wheel, might very easily result in 
fatalities. 

In cold weather operation chassis parts re- 
quire more attention than in the summer time. 
Grease and oil cups are exposed and their con- 
tents may easily become so congealed that all 
lubrication will cease for days at a time. No 
protective measures are available, hence the 
only recourse of the motorist is to make his 
inspections more frequently and with greater 
‘are. It will be to his advantage as well to use 


i 
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ATION 
a lighter grade of cup grease for all grease cup. 
and the same grade of oil as in his engine for 
oil cups. ’ 
The Cooling System 

Anti-Freezing Solutions 

In order to protect the cooling system agains” 
freezing and guard against a leaky radiator 
cracked cylinder blocks or frozen water pump) 
the water must be mixed with a certain amouifl. 
of alcohol, alcohol and glycerine, or dissolve 
salts; or else a light grade of mineral oil can ly 
substituted for such mixtures. In using wat 
solutions the purpose, of course, is to lower th: 
freezing point of the mixture below the probabid 
lowest’ atmospheric temperature likely to 14 
encountered. Whatever the nature of the nov! 
freezing compound, an ideal solution shou 
have certain definite properties; in other wordy 

1. The ingredients used should be easily o!% 


tainable in operating localities. 
= 





2. There should be no possibility of freezin 
. It should not be injurious to either t 
engine or the radiator through corrosion 
electrolytic action. 

4. It should not lose its non-freezing and no 
congealing properties after continued use. 
5. In the case of water solutions the cor 


0 
~” 


pound used should not materially change t 
boiling point of pure water. 
f 


6. There should be the least possible 
hazard. 


PARTS OF WATER 


7. The boiling point of the solution shot 
not be too high above that of water. 

8. It should have as constant a viscos 
as possible through the entire temperatu 
range it will be subjected to, and it should 
main perfectly fluid and not tend to stop 


any small openings in the system. 


9. It should be able to conduct heat away ‘ 
rapidly as possible i 
Alcohol-water anti-freezing mixtures 


A | 


SSUI 


probably the most commonly used by t 
motorist today, owing to the fact that alcol 
is easily obtainable at reasonable cost. Ti@ated 


grade used may be eitier denatured or wo 1! 





alcohol. Alcohol solutions do not have all his ! 
greater tendency to corrode the metallic pa@Water 
of the system than water alone. On the ot!ftore 
hand wood alcohol often will contain free acef@uire: 
acid. It is advisable as a result not to use weg me 
alcohol unless it is definitely known to be aq@@ill }y 
free. The amount of alcohol used will alfffttle ; 
the freezing point of the mixture, as is sho! Sind 
in the following table: tag 


(8) 
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TABLE I 


any | ta ! : In the use of alcohol as outlined above it 
-_ Alcohol Anti-Freezing Mixture* ss 
> fom RAT Nee ate ge must be remembered that it will evaporate far 
% Volume of Specific Gravity Freezing Point ; : 
Denatured of Solution at of Solution more rapidly than water. Hence a certain 
{leohol Oo F. i P . 
‘ . amount must be added as make-up from time 
10 O.USS 27° above Zero Fahr. : . : I tim 
20 0.978 19° above Zero Fahr. to time to keep the concentration of the mixture 
: ed — 10° above Zero Fahr. as desired. For this reason it is well to test the 
alnsiy 40 0.957 2° below Zero Fahr. ey : 
50 0.943 18° below Zero Fahr. Specific gravity of the alcohol mixture regularly 


ators ny : Pai : ; ‘ 
")) There may be some slight variation from the — with a hydrometer calibrated for temperature 





Wn . . “0 . . . . . 
above figures for the specific gravity and freez- correction, and check the reading with the 
OUN®. : . : . ° 
, ing point according to the purity and grade of — above table. Alcohol, however, lowers the boil- 
IVE . . . . “2 . 
alcohol used. ing point of water to quite an extent if used in 
ili ty 
vate 
- : 9aeeenen! |598 acest +t tet esaeee : rve show ng relation bet weet the speciic gravity ol Electrolyte 
ru sas somes sesee scene seeescuons Sess imber of parts of water to one part of Sulphuric Acid (1.835 
Dab aes seses sagess! op aass i] Sp. Gr. 98.19°7 H2so4 
1 16 HeHHaTSH sess sgessesss Seca alte caeta ad eacgdiae 
o lf S80 e2eee SA585: it jeaee sane: Proportions measured by volume. 
++ + ++ oe as re ee e ra [ sca 
nol Joo panes Beane eanus seed gence saceasacs: —Curve showing freezing points of different gravities of elec- 
hould {4 8 18s eee } 85808 Bees aaRNs: +30 
ord ms: Ses sseddnssescane 
yo@ 12 385, Speee bseee cs Seeeesessesace. 
sss tase fas Sousa tassatasey 2233 CRE94 25633 05533 S95555353% S2azEES==0 ESSE SEO tases eves casesesse +10 
ail Tier ob5s apes sauce ssaagseeee seen Seuss sases seses shaq paces Seeee sess insesseses sesae sacs: 
ret 00. BAT AAC TESS NNSA SSE 


S 


% 


nN = 12>) Co © 
{ 
ras 
FREEZING POINTS: DEGREES FAHR. 


PARTS OF WATER 


a 


ie 





4. 
SPECIFIC GRAVITY DESIRED 


yy ti A typical example of the use of this table, large amounts. Consequently it may fre- 
alcolM@ssuming that the lowest temperature antici- quently occur that on a comparatively warm 

Ti@Pated is 19° above zero Fahr., is as follows: day when the engine is “idled” the solution will 
r woul T Hf the radiator holds 3.5 gallons, 20% of — boil readily and abnormal evaporation will take 
ve alhis must be alcohol and the remaining 80°; place, thus raising the freezing point of the re- 
c pag@ater. 20°F of 3.5 gallons is 0.7 gal. or a little maining mixture. To overcome this tendency 
e ot lore {han 5.5 pints which is the quantity re- it is often preferred to use a mixture of equal 
e acel@uired This should be added to enough water _ parts of alcohol and glycerine as the anti-freeze 
se WoO Make 3.5 gallons; that is, the water used component in the cooling water. The high 
be a@@ill be 3.5 gallons less 0.7 gal. or 2.8 gallons, a _ price of glycerine, however, will prevent many 


i aff ttle nore than 11 quarts.” people from using it for this purpose. 

ho The ve table has been compiled from data developed by the ‘ : ° : 

= weau of Standards Glycerine, contrary to alcohol, raises the boil- 
TAnti-! reezing Solutions,” Jour. of The Society of Automotive En 


neers, Ny. 1991. ing point of water, and thus it neutralizes to 


(9) 


LUBRICATION 


some extent the effects of aleohol in this regard. 
Glycerine, however, is somewhat more injuri- 
ous to the rubber connections which are used 
between the radiator and engine. A glycerine 
mixture does not evaporate as readily as an 
aleohol mixture, so the cost and amount of 
ingredients used in renewing the solution will 
not be as great. Table IL gives the essential 
data for such a solution: 


TABLE I 


Glycerine—Alcohol Anti-Freezing 
Mixture* 
©) Denatured Alcohol Freezing Point of 

and Glycerine ©’ Water Solution 

(Equal Parts) 
10 90 25° above Zero Fahr. 
20 SO IS° above Zero Fahr. 
80 70 9° above Zero Fahr. 
10 60 8° below Zero Fahr. 
50 30 26 below Zero Fahr 


Glycerine-water is another anti-freezing mix- 
ture that Table TTI 
gives the approximate freezing point of glycer- 


is often recommended. 


ine-water mixtures of various proportions. — It 
can be appreciated that the freezing point will 
vary considerably with the gravity of the gly- 


cerine used. 
TABLE Il 


Glycerine Water Anti-Freezing 
Mixture 
Freezing Point 
. ( Glyce rine oy! Wate r of Solution 

10 O90 20° above O° F 
20 80 10° above O° F 
30 70 O° F. 
10 60 10° below 0° F 
50 ov PO? bye low O°” 3 


Salt Solutions 

Salt solutions, made chiefly by dissolving 
common table salt or more frequently caleium 
chloride in water, are sometimes used as anti- 
freezing mixtures in case alcohol or glycerine 
is unobtainable. The principal advantage of 
such Compounds is that they are non-volatile. 
On the other hand the use of such chemicals is 
never advisable except in an emergency, due 
to the possibility of troublesome consequences 
on account of these chlorides attacking the 
metallic parts of the system, especially if there 
is any aluminum in the cooling system. 


Mineral Oil as a Cooling Medium 
Kerosene or light lubricating oil may also be 
used as a cooling liquid. Opinion differs as to 
their value for this purpose. There are many 
instances of motor vehicles where kerosene or 
*The above table has been compiled from data developed by the 
Bureau of Standards. 
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winter black oil has been successfully substi- ¢@s! 


tuted for a water solution in winter service. As ext 
yet there is not enough data to warrant definite) / 


conclusions as to their efficiency. Kerosene has) of t 
a higher boiling point and a lower freezing point /“en 
Due to the fact that it has a com.) stat 


paratively high boiling point and a low specific By 


than water. 


heat it is advantageous to use in cold weather, gWat 
because it enables the engine to heat up more jack 
rapidly upon starting. Mineral oils in general reac 
have an injurious effect on rubber connections [ther 

In tractor operation preliminary tests hav ler | 
indicated the use of oil as a cooling solution to pera’ 
he very satisfactory where kerosene is used asfend 
fuel, depo 
of an oil for this service would he in the neih-f 
borhood of 100” Savbolt at 100° BF. Tt shouldpeces 
he a product from such a crude, or so refined Miluti 
aiscu 
hlso v 
colder parts of the system were the enginep Th 
In such event maint 
in the 
therm 


Probably the most satisfactory \ Iscosity 
he re 


as to prevent possibility of crystallization. of 


any of its constituents, such as paraffine, in th 


stopped for any length of time. 
subsequent uneven heating of the metallic sur- 


faces would be almost sure to occur. 





nstan 
hat t 
buret« 


ence 
den abnormal temperature drop, never try t “_ 


Freezing 
If the water or cooling solution should freez 


at any time, either through carelessness or sud 





thaw it out by running the engine. Tf possibly 5, 
the garage should be heated oF the car shou empe 
he towed to a warm place. If this is impra mpel 
ticable it may be possible to thaw out the syfeap 
tem by applying towels or rags wrung oul = 
boiling water to as much of the cooling syste, th 
as possible, though observing every care thifires ' 
no water drips upon any part of the ignitiog, ore 
system. : 
Water Temperature Control The 

While it is most essential that the water ife stor 
the cooling system be kept from freezing, it {main 
also very important that its temperature |fntra ti 


controlled at least to some extent in order (Bssib le 
enable the engine to operate at its best. ThiRpend 
subject has been briefly touched upon heret@ven . 
fore in connection with priming and choing®50, ¢ 
and the matter of thorough vaporization of tifflless ¢! 
fuel, when radiator covers were also discussedod of | 
These latter have three distinct advan/ac#®prol.a 
that should be remembered: i.e. they keep tifiving ¢ 
This ‘nf 


engine and radiator warm; they make startugis 









easier and save the storage battery to a marked 
\y Gextent. 

7" In order to aid in regulating the temperature 
of the cooling water, increase the thermal effi- 
ciency and reduce carbon deposits, the thermo- 
yy-ostat is a valuable adjunct in a cooling system. 
fie By this device free circulation of the cooling 
op pwater is blocked from the cylinder cooling 
sre gackets until the temperature of the walls has 
ral reached the desired temperature for which the 
ys pthermostat is set. Thus the walls and the eylin- 
vvender head can be kept at a sufficiently high tem- 
-qooperature to aid tn the complete vaporization 


-. fand burning of the fuel. 


r In addition carbon 


deposits from any excess lubricating oil will 
|, fhe reduced, due to the amount of oil that it is 
: necessary to burn being decreased. Crankcase 
dilution is also materially forestalled, as already 
sidiscussed. Automatic radiator shutters are 
lso used to serve this same purpose. 

on These latter have the added advantage in 
-optfmaintaining a relatively uniform temperature 
fin the air passing to the carburetor. Using a 


thermostatic control it is obvious that in certain 





nstances the water passage might be so reduced 
hat the air passing under the hood to the car- 
buretor would take up relatively little heat, 


“CCL 


"Bence the temperature of the mixture might 


” ‘ uffer a decided drop. 

“I Tt is difficult to foretell to what extent the 
(Ol Demperature under the hood and the operating 
mperature of the engine will vary over all 
ear-round running. It is perfectly natural to 
ssume that if due precaution is taken to main- 
in the engine at its proper operating tempera- 
ires there will be less necessity for changing 
ie grade of oil used in the crankcase. 

Care of the Storage Battery * 

The essential point involved in the care of 
tor iffe storage battery in cold weather operation is 
r, it maintain the battery solution at such a con- 
ire M@ntration that there will be as little danger as 
der 


} 


ssible of its freezing. The freezing point will 


‘Thgtpen | entirely upon the strength; 1.e., having 


veret@ven « solution the specific gravity of which is 
10 ing50, there will be no danger of its freezing 
of tiffless the temperature drops to the neighbor- 
cussedod of 62° below 0° F., which is of course very 
iniag@prohable. On the other hand, a solution 
cep tifVing a specific gravity of 1.150 will have a 
tart This ‘nformation has been obtained in part by courtesy of The 






‘tric St rage Battery Co 
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freezing point in the neighborhood of 5° above 
0° F. It is therefore evident that the battery 
should never be allowed to become run down 
or completely discharged, inasmuch as in this 
state there will be greater danger of freezing 
due to the reduced concentration of the liquid. 
However, there is the advantage that the solu- 
tion is slushy when the battery is under these 
conditions, and it will not become hard until 
the temperature drops even below the figure 
indicated. 

Consequently it is advisable to test the con- 
centration of the battery solution by means of a 
In this 


connection the following data will be of value: 


hydrometer at least once every month. 


a. Readings between 1.225 and 1.150 indi- 
cate that the battery is about half charged. If 
the car is equipped with an electric starter, 
lamps and starter should be used sparingly until 
the readings come up to the specifie gravity as 
recommended by battery manufacturers, prob- 
ably somewhere between 1.250 and 1.325. If 
there is no charging generator on the car, it Is 
time to give the battery a bench charge. 

1.150 


charge; in this case the battery should be given 


b. Readings less than indicate dis- 


a bench charge. Oftentimes this discharged 
condition may be due to need for adjustment in 
the system. 

c. If the reading of one cell differs from the 
others by 50 points or more, it indicates loss of 
electrolyte, wrongful addition of electrolyte or 
internal trouble in the battery. 

When it is necessary, as indicated by the 
the 
strength of the solution, the following procedure 


reading of the hydrometer, to adjust 


should be carried out: 

1. Be sure the battery is completely charged. 

2. Have ready some electrolyte (pure sul- 
phuric acid diluted with pure water) with a 
strength of 1.285. 

3. Dump the solution out of the cells and at 
once fill the cells with the prepared electrolyte. 
Do not allow the battery to remain empty. 

+. Charge for an hour at the proper charging 
rate for the battery in question. 

5. If the hydrometer reading is still below or 
above the point as recommended by the bat- 
tery manufacturer, adjust again until it falls 
between the limits recommended. 
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At all times the plates should be properly 
covered with the battery solution. Due to the 
evaporation of the water constituent it will be 
necessary to add pure distilled water to main- 
tain this condition. However, the rate of evap- 
oration will be less in winter than in summer. 
When it is necessary to add water in cold 
weather it should be done just before the car is 
started, in order to insure that the water will be 
properly mixed with the solution. Otherwise, 
there will be possibility of a layer of pure water 
remaining on top of the solution, to ultimately 
freeze if the temperature is low enough. Care 
should be taken not to add more liquid than 
required, as much damage may be done through 






corrosion of terminals and mounting. 


Conclusion 


The example of the many troubles that we 
have all experienced in driving motor cars in 
cold weather, should have impressed us most 
forcibly with the need for more care, judgment 
and attention in connection with the five prime 
factors of automobile operation, as discussed 
above. On them hinge the motorists’ personal 
comfort, safety and peace of mind throughout 


OME comment has been occasioned by 

the article on Exhaust Gas Poisoning 

which appeared in the June, 1922, issue 
of LUBRICATION, especially in regard to the 
matter of headache as an indication of possible 
poisoning from carbon monoxide. Investiga- 
tion of this condition* indicates that some 
people do not develop headache even when 
exposed to low concentrations for several hours, 
and yet they may exhibit severe and even 
disastrous symptoms otherwise. Again, if the 
concentration of carbon monoxide in the air is 
sufficiently high, a headache may not develop 
for sometime after returning to fresh air, or the 
subject may become unconscious almost with- 
out warning, resulting perhaps in death. 

In other words, while the symptom of head- 
ache is the most common indication of carbon 
monoxide poisoning, the time of its appearance, 
or whether it appears at all, will depend upon 
the concentration of carbon monoxide in the 
air and upon individual peculiarities. 
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the winter months. The automobile is just as 


sensitive to cold as a human being,— more sof 


in fact, because it can not help itself in an ex 
tremity. We bundle our own precious bodie 
in fur and woolens, wear rubbers, and drin 


hot coffee, ete. to counteract the cold. On the 


other hand, perhaps our car stands at the curh 
with but a robe over the radiator. When if 
does not start as readily as in July, the average 
human will blame the rotten gasoline or oil bh 
thinks he has been sold, whereas he himself j 
alone at fault. Study and application of th 


conditions, factors and recommendations dis 





















cussed herein would render his car a new crea 
tion in his hands, and give him an enging 
capable of starting at the first throw of th 










starter. 

True, there are difficult conditions to be me 
with in many climates, but they can all be ven 
nearly counteracted with Common sense, vols 















tile gasoline, proper lubricants, the right coolin 
mixture, and observation of the two vit 













points: 
1. Never to flood or prime the carburet 






to excess, and 
2. Never to start with the throttle wide ope 











The statement in the previous article 
Exhaust Gas Poisoning in regard to there bei 
apparently no danger from carbon monox! 
poisoning if headache is taken as a warning al 
the patient immediately returns to fresh al 
should therefore not be taken too literally 
it may not hold in all cases. In the opinion 
authorities there might be possibility of an a 
dent or even disastrous results if headad 
alone were taken as the primary sympted 


Persistent yawning, sleepiness, dizziness, ¢ 





























lassitude are frequent symptoms. Many sv 
jects have a feelirg that the skin is stretch 
tightly across the forehead. There is no syn 
tom specifically characteristic of carbon moni 
ide poisoning but when any of the above sy! 
toms occur it is an indication that there 
something abnormal either in the condition 
the man himself or in the air he is breath 
If not sure of the purity of the air, the! 


should go to a point where it is unques‘io) 
*By R. R. Sayers, Chief Surgeon, U. S. Bureau of Mines, and 
Surgeon, U. S. Public Health Service. 























































